The experiment was carried to evaluate the efficacy of five different plant extracts i.e. Adhatida vasica, Tagetes patula, Vinca rosea, Lowsonia alba and Andrographis paniculuta on seed germination, vigor index and seed borne and seed associated mycoflora of wheat varieties viz. Sourav and Prodip in in vitro condition. Seed health test of the collected wheat seed revealed that the seed was associated with six different fungi viz. Bipolaris sorokiniana, Fusarium sp., Aspergillus spp., Trichoderma viride, Penicillium sp. and Rhizopus sp. Wheat seeds were treated by dipping separately into different plant extracts of 1:1, 1:2 and 1:3 dilutions. Among the plant extracts, Lowsonia alba leaf extract was observed most effective followed by A. vasica, T. patula, V. rosea and A. paniculuta in reducing seed borne and seed associated mycoflora and also increased the germination rate and vigor index.
Introduction
The cereal grains wheat (Triticum aestivum L.) is an important food crop all over the world. Planting cereal seed that is free of seed-borne pathogens is the primary means of limiting the introduction of pathogens, especially new pathogens, into a field. Planting infected seed may also result in widespread distribution of disease within the crop, and allows for an increased number of initial infection sites from which the disease can spread (Khair et al. 2003) .
In Bangladesh 120 diseases are known to occur on wheat by different organisms and eight of them are caused by seed-borne fungi (Talukdar 1974 , Fakir et al. 1977 . Fungi cause the greatest impact with regard to diseases and crop production losses. Seed borne diseases of wheat like kernel bunt (Tilletia indica), loose smut (Ustilago nuda var tritici), head blight or scab (Fusarium spp.) and tundu or ear cockle (Clavibacter tritici and Anguina tritici) are considered as the constraints in wheat cultivation that affect crop yield and grain quality (Kumar et al. 2008) . The storage fungi cause discoloration of seeds, deterioration of quality and decrease in germination. In addition, diseased seed may have toxic effects on humans and animals.
Large numbers of fungicides are being used in the form of dusting, slurry and soaking treatment. It is now realized that chemical fungicides cause serious environmental problems and are toxic to non-target organisms (Anon 2005) . Extracts of many higher plants have been reported to exhibit antifungal properties under laboratory trials (Parekh et al. 2006 , Mohana et al. 2008 , Hajihassami et al. 2012 , Yassin et al. 2012 . Exploitation of plant metabolites in crop protection and prevention of bio deterioration caused by fungi appear to be promising. In view of these, the study was conducted to screen plant extracts against the germination, vigor index of seeds and seed associated fungi of wheat.
Materials and Methods
This experiment was conducted at the Plant Pathology Laboratory of the Department of Botany, University of Rajshahi.
Collection of seeds and health testing
Seed sample of wheat varieties such as Sourav and Prodip were collected from Regional Wheat Research Center, Shaympur, Rajshahi (RWRC) during May 2013 to April 2014. Seed health test was done by standard blotter method (ISTA 1996) . In this method, four hundred seeds were randomly taken from each sample. Blotting papers were soaked in sterile water and three layers of these were placed at the bottom of each 9 cm petri dish. In each petri dish, 25 seeds of Sourav and Prodip varieties were placed at equal distance. The petri dishes were then incubated at temperature 28±2 º C under defused light for seven days. Treated and untreated control seeds were evaluated for determination of seed germination and vigor index using After seven days of incubation, the occurrence of fungal infection on seeds, number of seed germination and growth of shoot and root were recorded very carefully from the petri dish. The occurrence of fungi was the noted with the help of stereo binocular microscope and compound microscope. The fungi from the seeds were identified by observing their growth characteristics of the incubated seeds in the blotter under stereoscopic microscope and also by preparation of slides, following the standard manual keys and technique outlined by different authors (Booth 1971 , Subramanian 1971 ) and slides were examined under microscope whenever necessary.
Collection of plant materials
Five different plant species such as Adhatida vasica, Tagetes patula, Vinca rosea, Lowsonia alba and Andrographis paniculuta were collected from Rajshahi University campus. Fresh and healthy leaves of each plant samples were washed thoroughly with running tap water to remove any dust. Washed leaves were dried in air.
Preparation of plant extracts
The collected fresh clean plant parts were chopped and the extracts were prepared by following procedure (Ahmed et al. 2013) . In this method, the chopped leaf samples weighted 50 gm each of plants and grounded in a mortar and pestle by adding sterile distilled water at 1:1, 1:2 and 1:3 w/v ratios (1:1 = 50 gm plant material crushed in 50 ml distilled water).
The extracts were filtered through cheese cloth. These were centrifuged at 3000 rpm for 20 min and stored in a refrigerator at 4 º C until used. Seeds were treated with the prepared plant extracts separately by dipping method for 30 minutes.
Seed treatment with plant extracts
Selected seed samples of wheat were treated following dipping and standard blotter method (ISTA 1996) . The seeds were dipping in 1:1, 1:2 and 1:3 dilutions for 30 minutes in previously prepared Adhatoda vasica, Tagetes, Vinca rosea, Lowsonia alba and Andrographis paniculuta leaf extracts. After 30 minutes the treated seeds were soaked on blotting paper and placed on moist blotter to determine seed germination, vigor index and seed mycoflora. For control, the seeds were soaked in distilled water. Surface sterilized seeds with 1% sodium hypochloride (NaOCl) solution for 2 minutes were also treated with plant extracts. Twenty-five seeds of each wheat variety were used for each replication in blotter test.
Statistical analysis
Experiments were conducted in triplicate consistency of results and statistical purpose. The data were expressed as mean and standard error (M±SE) using Microsoft Excel software 2013. P<0.05 was considered statistically significant in ANOVA test.
Results and Discussion

Effect of plant extracts on seed germination and vigor index of selected varieties of wheat
Five different plant extracts were used for the efficacy of seed germination, vigor index and status of seed borne and seed associated fungi. In case of Sourav, it was found that percent seed germination, shoot length and root length were significantly (p≤0.05) varied with the treatments of different dilutions of plant extracts as compare to control (Table 1 ). The maximum germination percentage (98.67%) was recorded at 1:1 dilution of gada extract and it increased germination by 37.84% over control and the lowest was 90.67% at 1:3 dilution of nayantara extract. The highest vigor index (1687.80) was observed at 1:2 dilution of gada and the lowest was 1241.60 at 1:1 dilution of kalomegh extract. Unsterilized Sourav variety showed the maximum germination percentage (97.33%) at 1:1 dilution of mehedi and basok extracts and it increased germination by 36.99% over control and the lowest was 73.33% at 1:3 dilution of basok extract. The highest vigor index (1333.42) was recorded at 1:1 dilution of mehedi, and the lowest was 989.38 at 1:3 dilution of gada. Ahmed et al. (2013) reported that out of five different plants extracts viz. Allium sativum (garlic), Allamanda cathartica (Allamanda), Azadirechta indica (Neem), Swertia (Chirata) and Polygonum hydropiper (Bishkatali) with two dilutions (1:1 & 1:2) garlic extract at 1:1 dilution gave best results for three varieties which successfully increased seed germination. This result is completely agreed with the present observations.
In Prodip, the maximum germination percentage (94.67%) was found at 1:1 dilution of gada extract and it increased germination by 36.62% and the minimum was 69.33% at 1:3 dilution of mehedi (Table 2 ). The highest vigor index (1469.85) was recorded at 1:3 dilution of kalomegh and the lowest was 999.6 0 at 1:1 dilution basok extract. Without surface sterilized seed of Prodip variety showed the maximum germination percentage (97.33%) at 1:1 dilution of basok and it increased germination by 38.35% over control and the lowest was 72% at 1:3 dilution of mehedi extract. The highest vigor index (1466.44) was recorded at 1:1 dilution of mehedi and the lowest was 958.27 at 1:3 dilution of basok. Hasan et al., 2005 observed that root length, shoot length and vigor index was significantly increased after application with alcoholic and water extracts of rhizomes of ginger, bulb of garlic and leaf of neem on seeds of wheat while the lowest result was recorded in untreated control. These findings are partial agreement with the present observations.
Effect of Plant extracts on seed borne and seed associated mycoflora of selected varieties of wheat
Five different plant extracts showed different level of anti-fungal activity in controlling the seed associated fungi of the tested wheat varieties (Sourav and Prodip). All the plant extracts have inhibitory effect and reduced the incidence of seed borne and seed associated fungi.
Seed associated mycoflora of unsterilized and surface sterilized seeds with 1% NaOCl of Sourav and Prodip showed significant (p≤0.05) variation with the treatments of different dilutions of plant extracts (Table 1 and 2). In blotter test recovered fungi were identified as Penicillium spp., Aspergillus spp., Rhizopus sp., Trichoderma viride, Fusarium sp. and Bipolaris sorokiniana. In case of surface sterilized seeds, Aspergillus spp. and B. sorokiniana were the most dominant fungi observed in treated wheat varieties (Table 1 and 2) which were also reported in the previous study by Islam et al. (2015) . At 1:1 dilution of all tested plant extracts was the most effective in controlling of all the seed associated fungi when the seeds were surface sterilized with 1% NaOCl. Seed mycoflora was decreasing with decreasing the dilutions of plant extracts. Baka (2014) tested 14 Egyptian wheat cultivars for seed-borne fungi. He isolated five seed-borne fungi viz., Aspergillus flavus, A. niger, Curvularia lunata, Fusarium moniliforme and Penicillium chrysogenum from the wheat cultivars. He showed that, aqueous extract of different plants reduces the fungal disease incidence. This result is partial agreement with the present observations.
In case of surface sterilized and unsterilized seeds of Sourav, at 1:1 dilution of all tested plant extracts totally controlled all isolated seed mycoflora. Fusarium spp. and T. viride were successfully controlled at all dilutions of Mehedi, Kalomegh and Basok extracts and Rhizopus sp. was totally controlled at all dilutions of Basok extracts in both cases. Aspergillus spp. was also successfully controlled at all dilutions of Nayantara and Gada extracts. Ahmed et al (2013) reported that out of five different plants extracts viz. Allium sativum (garlic), Allamanda cathartica (Allamanda), Azadirechta indica (Neem), Swertia (Chirata) and Bishkatali with two dilutions (1:1 & 1:2) Garlic extract at 1:1 dilution gave best results for three varieties which successfully reduced seed-borne infection. This result is partial agree with the present observations. Table 2 for without sterilized and surface sterilized seeds of Prodip, it was indicated that all dilutions of Mehedi, Kalomegh and Basok extracts successfully controlled T. viride and Fusarium sp. in both cases and beside this, Aspergillus spp. was remarkably controlled with Nayantara and Gada extracts and Fusarium sp. was totally controlled with Gada extract in surface sterilized seeds. Chowdhury et al. (2005) found that the seed borne fungi of lentil viz. Fusarium sp. Curvularia sp., Penicillium sp., Aspergillus sp. and Alternaria sp. were reduced after treatment the lentil seed with alcoholic and water extracts of Zingiber offcinale, Allium sativum, A. cepa, Adhatoda vesica, Lawsonia alba, Azadirachta indica, Achyranthes aspera, Cuscuta reflexa, Vinca rosea and Nigilla sativa. This result is completely agreed with the present observations.
Results presented in
From these experiments specific plant extract could not show the efficacy of complete elimination of seed associated fungi from wheat seeds but it did not fail to show different levels antifungal effects. Through such effect varied from one host pathogen (fungus) to the others. 
